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(57)Abstract: 

PURPOSE: To provide a technology, which makes 
compatible both the high- integration of the memory cell 
of an SRAM and the securing of operation reliability. 
CONSTITUTION: Gate electrodes 7, 8 and 9, a power 
supply voltage line 10, a reference voltage line 13, local 
wirings L1 and L2 and complementary data lines (the 
first data line D1 and the second data line D2), which 
constitute the conducting layers of the memory cell of 
an SRAM are formed as the different conducting layers, 
respectively. The local wirings L1 and L2 and the 
reference voltage line 13 beneath the wirings are 
arranged so as to cross each other. A capacitor is 
formed at the crossing region. 
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im&m 1 ] ISifflMI SF E T*5«fctf ftfiffflM I S 
F ETA^&4-^©CMOS < >A-*Tf«rit3ftfc 

-tt<DA&*ffiT\z&m2nz-#<D&mmM i sfe 

«lHr»»lfi."C*oT, ¥W*S«<&£iS±K:JB/Sb*:SS 

1 iUTIItlM ISFET, I^MISFETi) 

•fctfcaijfiM i s f ET©^nfnoy- hti^t^^ 

b, mffBStl 1 ^tI(D±i KrajE£Lfc*2»f|ijR-CMrBB 

&l£J8/&b, HaK$S2*«i»(B±JIKra[£bfc«3*e 
KTH9iaJffi»fflM I S F E TCDV — sns 

^4«B««|T8ijrB2 — *t<BCMO S-f >/\*-*(DtB£tf)A 

«£«5cfc5£BEeb&£££te»£Ts»#j® i ism 

[SS#lg4] SO I lilCSRAM^^^LfcCi 

[»*JS 5 ] igifj^M I S F ETi3j;^^M I S 
F E T ^5 ft CM O S< >/t-^TlJ«$n3t 

7iJy^7Dy^@»i, MIS 7 'J y ^ 7 D y ^ leli&OD 
-MOAm^^^tr^^^n^-^fco^^ffiM I S F E 

*I[eJ*&£BT&ot, ¥aSflsgfc<D£®±fc:jgfiKbfcSfS 

1 ^m^TISIfrJfJM I SFET, ^^ffflM I S F E T 43 

•fctfesifflM i s f ET©ftifn©y- hnm&ffi& 
b, ne» i**jR(o±ji{c^Ab^»2»*KTfftte 

Kfb^M I S F E T<BV- ft* 8*p«flE 
^£*Hritb, «TEm2 3|^BI<0±Jgl;:rajfcLfclg3*« 

mT-mmMffimM isfe t <d y - Tsmmz&mz nz> 

«ME««iAl/. ffifBfg 3*«8l<B±Bfc:JBfi!ibfc 
^ 4 itlit rnrfB — *frcoc MO SOA— *0>tt20>A 

tb^^^rpi^^^-r^-^(o^m@E^^^^b, mftam 
mmEEmtmrn— ttommmmt&K^iz&m-tz £ -5 

[§33fc*i 7 ] iBiijfflM ISFET*itffififfflMIS 
F ET^^i^-MfDCMO S< >/\*-*T$J&£ft/i 

^ u ^7 □ v -Jm'&t. m$Z7 u y ^7 p y zf®&<D 
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2 

T i:tf> ^ U -fe^SrSlfiJcbfc S R AM^tt^^i^ll 
JBIsI&gB-C&oT. ¥i||#g«<0£®±K:f&fifcbfc!iS 
1 ^m^T-^fj^M I SFET, HffifflM I SFETfe 
£tf&i£/BM I S F E TO^n-e'ttcoy- 

b, miia^ i mf&m<D-tm\zmf$.Ltz& 2 mnrnvwi^ 
^^fflM i s f e Tov-xmmz&mznz&mmm 
mzmj&is* ntimm2mnm<D±m\zj&fc[srz&3mm 

&Tmria-*t©CMO S -f >/t-^o«SOABi**f 

pa£&«T*-#©^i»iE«£«j£b, fisfaifi 3 

10 ©±©JC^ritbfc»4W«tt-efltSafififfflM I S F ET 

[»*E8] IKItjfflM ISFEU.kMSfflMIS 
FET^eJiS'-^OCMOS -f >M-^T?«fiJc$*lfc 
7'Jy^7Dy^0^i:, 112 7 'J 7^7 0 7^0^(0 

-^©Am^sa^fcsttt^ns-wofi^ifflM isfe 

T tT** 'J-fe;U&«fi£bfcS RAM^ftS^^M 
20 ^[eJ&HBT&oT, ¥3»*g«<0±®±fc:j&j£bfcfi£ 
1 ^mM-eiglb/BM I SFET, ^?^fflM I S F E T*5 

&zfmmmM i s f ETofn*n©y- bnm&ffifc 

b, mrfBil 1 «mK<B±Bfc:^j£bfcS2«til»TWE 

h^jbm i s f e T<ov-7smmzmffiznz>ni&mi£ 

Itiif!B-M©CMOS -f W^-^OffiS^Am^ig^ 
ia$Mt5-»0ME8S:Ml, i!uiS£§3s£fiBi£ 
©±Bl:Mbfc84MJ»TiM!!ifflM ISFET 

<Dv-xmmz&&2nzmmn.]£m&ffif&i>* m&n 
im&m 9 ] mmmu i s f et^^^i^m i s 

F ET^^^a-McOCMOSi' W^-^TfltfifcSftfc 
7U-y^7Dy^@Kt, KS7 U y ^Dy^igfc© 

-tt<DAthx^\z&mzft%-K<D&mmM isfe 

Ttt'^^'J -tr,lU£jg/&b7c S RAM$ft5¥i*« 
«@BSIT*9T, ¥S»#««©£ffi±£JBj£bfcfg 
1 iiltllMM I SFET, ftffiffflM I SFET^ 

40 <kzt&mmM i s f ET©^n*n©y- h^^^^j^ 

&©fflM I S F E T<7> V-X®« fC 3ft SKMJE 
*££$J&b, ^E^2^m0CD±^(C^^bfcm3^m 
flUTmlfS-ttCD C MO S -f > A- * CDffiSCD A ft ^ 
R8£«ffcTS-#<0^BB«£«iJdcb. ffiE£g3$€l& 
©±il3fiJcLfc^4^iIflEt^f M ISFET 

<nv-xm®izmffi2nznffi.njE&£mf&is* i^i 

50 im^mi O] SIlfflMI SFETiiitffl^MI 
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3 

S F E T^^iS-MCMOS < >A-*T#l/&£ft 
©-^©AttS^jia^fwttltt^tlS-^oe^lffiM I S F 

m 1 WmJKTffiftfflM I S F E T*5cfctffi«Jf!M I S F 
S F ET^J;^^M I S F E T (D^ttl^tKD V - A 

Sg&fflM I S F ET©7-X®«fC»jffiS;ft*«Jp«jE 

^^MTHtfI2iSij^M I S FETOHK flfB 
Hffi/EM I SFETOHK >««<h -#<Z> 

fzM4 mnm-VtiitZMffimM I S F E TOV-Xi^C 

meal. sg2&£tf 

<fc a fciHgbfcc: <fc€»«£Ts¥w#ft«[Hrs&gii. 
1 1 ] mxm 1 -it 1 0 ©t*r*ia> 1 je 

S F E T <h HfleHfiffiffflM I SFET(D^ii^(D^^i 
FI&SIK ittJtBIg 1 

§ * sic b c: t £ ft k 1 1 % # « * m m 0 s§ s m . 

[ 0 0 0 1 ] 

ML, #{C, SRAM(Static Random Access Memory) 
[0 0 0 2 ] 

2flC0^i^^M I S F E T (Metal Insulator Sera 
iconduc tor Field Effect Transistor) tX'ffif&Zflfz 

[ 0 0 0 3 ] ±fB^^E 'J ^.)l(D7 U y y 7 P y T^Sg 40 

CCD? U * ^7Dy T^ggli, -mtLT-'ttV) 
CMOS-f>A-^TM^tl§, CMOSOA'-^ 
©-ttl-fnji, t^JHWliffiMl SFETtp 
?t^JHOft«fflMISFETi:t«fiK$n5. * 
fc, Ig&fflM I S F ETIinft^;H!t«fiJ$n5; 
[ 0 004] ±SB©J;?&6j@<&MISF ETt'M^ 

[ 0 0 0 5 ] m^<D£o\Z. -^(DCMOS-f >A'-^ 50 
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(INV,)lt BifflMISFETQd, tfififflMI 
SFETQp, ttifiE^n, M(DCMOS^>A- 
* ( I N V-m. B ft JAM ISFETQd: tftfiffflM 
I SFETQp, tti^^n^., u^-^CDCMOS 
OA-* ( I NV, . I NV : )©tBS©AaS^«^ra 

n, to^^gjpmE (v SJ ) jctt^$ns. . 

[ 0 0 0 6 ] ±iE®B0>ftfe£Sft0iTS<i:, -^COCM 

os<>/\-^ ( i Nv,)c^th^y- h (a) wmmfa 
( "h" ) x*$>% t&\$* mmmM i s f e tq a, ^ 

ONC/iiCt, ftU^CCMOS-f >A~^ (INV,) 

©m*y - k (b) ^fif & ( "l" ) Kfc*. fto 

T. igftfflM ISFETQd, ^'OFFI^iD, tB^y 

-k (a) ( "h" ) *«»i»sn5. -rfcfr 

-mocmo s-r >/t— * (INV,, INVJ^^ 

[ 0 0 0 7 ] £MM I S F ETQ t , (DV-Xii, 
K U"f >ffi«(Z)-^tt±f57 U y?7U y ^m^<D-^5 

(CMOSOA-^ (INV,)) ©AffirtS^fc&il* 
$n, to*tt«Mttx-*«l©-*' (Ilr-^iD,) 

ic shafts. KiifflM iSFETQt: (oy-xi 

(CMOSOA-^ (INV:)) ©AttSflSS^tcUgjlfc 
[ 0 0 0 8 ] ±S5 2f@©fe2£ffiM ISFETQt,,Qt 

n. :®7- HiWLiaotfeiijM i s fetq t 

i.Qt, <D$9iI. #*fift*iM0Sn*. TfcfrS. "7- 
HiWU^ifi ( "H" ) T*$>Z>tZ\$, &&mM I 
SFETQ t,,Q tj *«ONC)i5. 7 y ^Isl» t 
ttf-^8t^tSi»l;8«sn50T, / — K (A) 
£/ - K (B) <D^{5^^ ( "H" "L" ) 

Wtc/-H (a) iy-K (B) i;-iA5:<ht)t§ 

[ 0 0 0 9 ] 03 7lt ±ffi^fifilHlK0-Z?^Sn* S R 
1 MT'&Zo 

[ooio] ttv-tfrzm&L-trz 6 m<DM I S F E 
t, -rut>*>&mmM i sfetq t,,Q t: , mmm 

M I S FETQdi,Qds *3 £ tf&ftm M I S F E T Q 
PnQPi "7 £ , KSIfflM ISFETQt,,Qt 

C coy- ht!5 0 ( "7— HHW 
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L) te, 9*. *8Sy'j3>I (^fc(i^^iy'J3 

*f KM) T#*J&<*n£. 

[0011] 7U y^7DyV0B«D-jOCMO S -f 
>/\*-* ( I N V, )£ttJ5jt-r*iB!ftJBM I SFETQd 
, iJi^ggfflMISFETQp, li, *l<oy-M 
g5UtUT^5. B*CCMOS-f>A-^ 

( I N V:) ««AfdCAfflM I S F E TQ d, & £ Zf 
ftffifEM I SFETQp: tt, MI 52^ 

IIM I S FETQ t,,Q t : ©y-hM50 (7- 
FiWL) <hli, |-Ol8TMLfc^-0^fi'> 
U a (*fctt#U^-f KM) TJ$ric£n&o 
[00 12] iEy-hfl5 0, 5 1, 5 2 (OliC 
tt, tMffi5 3, g*fgflE«5 4*5<fctf-*f<OCM 
OSOA-^ (INV,, I NVrXDffiS^Atti^if 

p B i£S!irr*-#<B^?ftffi»L, . L : ^BBe^ns. m 

2S1iJE»5 3, 5 4 <£>^0riH£iiL 

1, Li r— <DxmT'j&f&Lrzm~<D&mm (yjua 

~ ^7 a > ^ >^x^>fc£) Tm^$n^>. 20 

[0013] ±E*K*E«k 5 3 tt, &^?L 55, 55 
^Ii;Ti^MlSFETQp 1 ,Qp l ©-ttl-ftl© 

6, 56^IUTMfflMI SFETQdnQd: 0>-e 

O-flBtt* »3K?L5 7 ^mUX^mmU I SFETQp 
, 05 K U-f «l*im«l«*L 5 8 £31 b 

TigiiMI SFETQd ? <DFU-f>«# ($5£t/8M 
ISFETQt: OV-Xfi«, Hl/^>»«tO-*) 
<h|gSj#M I SFETQd, (ftfif^M ISFETQp,) 30 

ISFETQp, (DFK>i^tIlllMISFET 
Qd: (HfirffiM I S F ETQ p, htl5 2 £ 

*n*n»«sn, flfiatt»«!?L6 o zmcxmrnmu 

I SFETQd, OHl/^>fi« (gilfflMISFET 

Qt, \*i"f >m®<D-Jj) izmmzn 

[0014] ±.$znmm.f£m 5 3 . mmmE.m 5 4 

tf©F9rE«L, , L, <D±m\Z\Z* i21i©MI (7 40 

OffiJittx-^S (fgl^-^SD, *3<fc^2r-^ 

*J«fctf/Xy H16 2 ©-tn-en&^LTfeiUfflM I S F 
ETQt, K l"f >^^Oftil^(C^l^$ 

ft, ^2r-^^D:li, tt«?L6 3i5<k^y HS6 

2. <Dfnfn^^ltjE^fflMI SFETQt, CD V - 
X&EL K t/>f >g^OMl:M^n5. ftfc, /ty 
HI6 2I1 fflflBttfltttlEfk 5 3 . gtpmE^5 4:fc c fc 
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[0 0 15] COct^C iESRAMIi. ^■J-feA' 
^r^^-r^) 6I(OMI SFE T <D*tl?tl<D?— MI. 
£¥»#8«±fc:JBl«bfc* 1 IgO^SvU =i >M 

(*fctt*Ut-fh*ll) T*8/£b. LESSEES, 

FBI) ±fc»*LJfc» 1 iSCMlti 

[0016] 

[0 0 17] -Tfefr^ (KtESRAMO^tUtJHi, 

p^rh (§37 tcTK-r t , , t , , t , > s d <h^T€r 

&v>0>-c* conn (ti, ti, tjicioT^tu-fe^ 

[0 0 18] wltZOS RAM(t * * *) iz frOM 

[0019] — $8ilZ. SRAMW^^UtJUi, ^<E>1f 

«-r*«jft**&rau m*/ — KJcwjuosns^s (c 

T&D, *IC, ffiaib&S RAM di^J / — K 

t c tt m s n £ ^ rft n t * (d ± t <d m m m t <d m iz & a 
$ n § ^ a tfi r$ a ^ ^ ^> o 

[ 0 0 2 0 ].t:J5^ mlfSS R AM0i^, mffiMU 

t<Dffi-v®&$:j&f&is&z>i&<oM^M nmmmu i s f 

ET (l^fflMI SFET) (Dy-htiO^t^S/; 

^ (EI 3 8 <DM&tf^? — >X9ik'1rMi&) <D¥— MI 
(5 1, 5 2) (D®H£;*:#< U3^Jtn«^:6ft^. L 

[ 0 0 2 1 ] SRAMO/t'JtJl'O 
[0 0 2 2 ] *^^(Dll!!OSMfi, SRAMO/t'Jt 

; v <d m m m < 1 1 re m « it <^ « « t * w ft 2 -tt s c £ co 
[0023] ^^^©fflffi^^^^^^teoaWihSfa 
^ ^> T ^ ^5 ^ o 
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[ 0 0 2 4 ] 

[ 0 0 2 5 ] 1 S2tt<OS R AMfi, ¥^#^&CD 

£M±lCJ£j£b*:Sil 1 »@iKTffifflifflM ISFET, H 
ffflMISF E T^ck^te3lfflM I S F E TCO^tl-^n 

bmn£^j&b, msbis i ^iioiiici^i 

/iff? 2 ^milTf mlHS^^ffl M I S F E TOV — xmmiz 

mi&znzmw.mfcm&mfS.i's mzm2mnm?>±.m 
izM&Lfzm smmmx-nti^mwimu i s fetcdv- 

I0±li:i^lfci4itit-M«CMO s OA 

[ 0 0 2 6 ] 5 3a«K© S R AMtt ^^^S^CD 

nm±\zj&i&ittm immmxmmmu isfet, a 

^fflM I S F E T*3<};tf Jg&fflM I S F ET^ttlfn 

fcw,2 mn^xm^mmmu i s f ET^y-^i^i; 
&^£tt£g^fi/£^£Mj&b, HtrlE^2^^Mco±® 

K#rtLfc*3*«TJ»BA«fflM I SFETOV- 
^C0±®fC^^Lfc^4^m^T— ^(DCMO S -f >A* 

[ 0 0 2 7 ] li^Jl7IBmcOS RAMfi, ^m^g^tf) 

nm±\zmf&Ltzm i «*K-?JBMJfiM isfet, a 

l^fflMISF E T*S £tf teMffiM I S F E TO^nfn 

©y-hti^i^i, Bfris^ i mmm<D±.m\z&f&v 
rem 2 mmmxwimmwjmu i s f etov-xmc 

l:^Lfc^3»tlT-^OCMOS -f 
S CD A iti * M^ra £ ««f & -*t O J3 12^ & ft efc b , 
iftfBgl 3 ^mJB<0±®fc^j£bfcg§4 ^SteTH&SEMffi 
fflMISF E TOy-^««t«3K$tlSmaSSJE«S: 

[ 0 0 2 8 ] SI#JK8gB«<0S RAMfci, *m&mWL<D 
±Il{3fiElfcI 1 ^mMTigUbfflM ISFET, It 
fiffflM I S F ETi)J:^IfflM I S F ETcD-^n^tl 

wy-hii^^^L, mmm immm<D±mizmf&L 

fcSS2 MjK-CffiiSAffifffiM I S F ETCDy-X^^(C 
»l£«*n5ma8i«EEI|&«j£b, it* f B fil 2 ^ m M <£> ± JI 
fC^^ LtcWi 3 ^^It-^OC MOSOA-^cDti 
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fflMISFE TOV-7««l:«^$n5SME8* 

[ 0 0 2 9 ] 1 1 8B4K <D SRAMti, mrsB&tit# 

^K«©S R AMfCfc^T, flf sSfgib/B M I S F E T t 
WiaftWfflM I S FET^^ii^co^^^±(^)7^- 

10 So 

[ 0 0 3 0 ] 

fcfco, u -fejuco^&te, itlty-hti, iff 
^iHMJEiH, gip^JEH, ©BffiB*©-€-n^ 

[ 0 0 3 1 ] »3r£*£-*K*£«l£ft:tt£tF* 
20 JE^feb< H^tl^(7)^^r<h^llbTlHM-r^C<htcJ: 

[ 0 0 3 2 ] ±3Bbfc^a(Cctn«, ggfj/EMI 

30 SFETil^MISF E T (Dftt&m^Knttft &±<D 
7<<—)H s &»m&&i&2i£2>££\zJ:r) % 

[ 0 0 3 3 ] 

40 ^r-r«feO«H-©^^S:ft^. -tOtftOjgbOUi^tt 

[0034] (mmmi) ihh ^^hj^-^^^j 

[ 0 0 3 5] i^iW^i^f^^ (St) KD^miZ 
\t. 0»JA^4 b CMbit] «±<OEifi«a*Wr 

^SRAM^I^^ntl^, COSRAMO^t'Jt 

50 I® CO M I S F E TT:i^$n/:/t'J t^^T hU^X 
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XXJiU. Xiirtyyy, X|f3-^, 7-HF7< 
tl*><Dmmmf&\** CMOS0^^§^I1M1 SFET 

#-^-cmosiej&) -c«j«$n, ^tutji/yi/^ 

[ 0 0 3 6 ] ^{C, #^M#]C0 S R AMCD*^ U -feJUCD 
fl*jf«:#l#«fc:8ft§ll-r*. ilf^t'Jt^MC^i^ 

-Il^fCiS^S^afr^y ^ (»«) lcogtf®^, ^3 
\Z**:iJ±:)\,MC<Dmffi®&m* H4-|g]8te. ^ 1 tZ 

[ 0 0 3 7 ] H 1 *5cfc^iS 3 K^cf cfc -3 IC, SRAMCO 
*^EU IrJl/MCte* 6 ilCDM I S F E T, ~?tet>t>&j£ 
fflM I SFETQ ti.Q ti , mmmu I S FETQd 
..Qd, ^^^l^fflM I S FETQpi.Qpi ~C^J5!c 
£*l£o iEijj/BM I S FETQdi &<kZt&ffimM I S 
FETQp, HCMO S-f >/\*-* (INV.JSM 

ffiftjfflM I SFETQd, ^cfctfU^fflM I S F E 
TQp, liCMOSOM-^ (INV:)^Mt§, 
^It. :©-^©CMOS^f>/\-^ (INV..IN 
V i ) t* 7 U y y U y ^lHlK^«lfiJ6$nS. :®7Uy 
77ny:/@K<D-Mtt*jg[«EE <V C «) fcftlfcan, 

(v SJ ) icjgttan*. ^aamjE 

(Vcc) Ji, 0»JA«5VC*t), l^PtE (V SJ ) tt. 
#Jx.tfOV (GNDtt) T^^, 

[ 0 0 3 8 ] Hi, m 2 te&ZSM 4 d^-Ti: 5 (C, ±15 
6i©MISFETfl p" i->'j3>fiai^f > &5 

IfflMISFETQdnQd, ^J:^iifflMI SFE 

TQt.,Qti (in^^^;u^-c^^$n, pU^x;u 

3C0ffii4^^fC^^$n^ 6 IjSffflMISFETQp,, 
QP: ttp^t^WTidcSn. nH^x;MO|Stt 

[0039] mis m 2 *$<kztm 5 £^-r«fc o \z. eg 

fflMISFETQt.,Qt,.tt, 7- F&WL 

#i£££*iAc&iicoy- hti 7 stit^s. c coy- 
>m (*fcn*u-y-r hjk) n*. mE7Uy 

y 7 □ >y :/le]g§co-#coCMO S -f >A*~* (INV,) 
?:i^t^|g|)fflMI SFETQd, 43<£tf^fflM I 
S FETQp, te, ^iicoy- hfI8 ^tl. mJjO) 
(INV,)^i^t§iifflMIS 
FETQd: ^.t^l^MI SFETQp, 
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9 te, MKIEiSfflM I SFETQ ti.Q tj coy- hf 
@7 C7-H»WL) JBB<©*ISII>"J 3> 

at (*fctt#y^H«) -c*fcsn*. y-h«« 
7. 8, 9 zmf&Tz :©*fia->g u 
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